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Compilation Pipeline

• Source Code (*.c, *.cpp)

• Abstract Syntax Tree

• Intermediate Representation

• Binary



Intermediate Representation



LLM Compiler

• Training LLMs is resource-intensive

• LLM Compiler, openly available pre-trained models designed for 
code optimization tasks.

• Two models 
• LLM Compiler (7B, 13B)
• LLM Compiler FTD (7B, 13B)





Dataset

• Coding LLMs are typically trained with
• Largely high level source language (Python)
• Assembly (small)
• Compiler IR (really small)

• Compiler Centric Dataset needed





Training Tasks

• Compiler emulation (fine tuning)

• Flag  tuning (fine tuning)

• Disassembly (fine tuning)



Compiler Emulation

• Emulate Compiler 
• Emit Optimized IR
• Emit Assembly

• Dataset
• 1~50 optimization passes applied
• Pass chosen randomly













Flag Tuning

• Goal of a Compiler
• Size of the final binary
• Performance of final binary
• …

• LLM Compiler FTD
• Unoptimized IR (input)
• List of opt flags that should be applied (output)

• *PassListEval was used to identify pass lists that cause compiler failure



How?

• 1. Unoptimized IR is compiled against multiple random pass lists
• 2. Select pass lists that result with minimum binary size
• 3. Evaluate correctness (PassListEval)
• 4. Final Pass list and optimized IR is used as label in training







Disassembly

• Assembly -> IR

• Correctness?
• Verifying equivalence is hard
• Round tripping: If we generate assembly using the IR and acquire the 

original assembly (assume correct)

• LLM Compiler FTD
• Assembly Code (input)
• Corresponding Disassembled IR (output)









Evaluation: Flag Tuning

• Dataset: MiBench benchmark suite (Guthaus et al. 2001)

• Method
• Unseen Program (input)
• Pass List (output)

• Compare against (-Oz)

• Models
• GPT-4 Turbo
• Code Llama Instruct







Disassembly Task

• Dataset: MiBench benchmark suite

• Method
• Assembly Code (input)
• LLVM IR (output)

• Models
• GPT-4 Turbo
• Code Llama Instruct
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